INTRODUCTION
Kermes quercus (LINNAEUS, 1758) is a bisexual species. The adult female develops through three nymphal instars; the adult male, in contrast, does so through two nymphal and two pupal instars.
Although the sexes are indistinguishable in the first stage, they are recognisable in the second stage, and sexual dimorphism is distinct. The first-instar nymphs, the second-instar nymphs of both sexes, the third-instar females and adult females are feeding stages. When feeding, they grow intensively and greatly increase in size. They also change their body shape owing to the differential growth of particular body parts. It is noteworthy that no new morphological structures are formed during these changes (KOTEJA 1996 , PODSIADŁO 2012b . The first-instar nymph of K. quercus was described by BALACHOWSKY (1950) , BORCHSENIUS (1960) , SAAKYAN-BARANOVA & MUZAFAROV (1972) and PODSIADŁO (2005b PODSIADŁO ( , 2012b , the second-instar nymphs by SAAKYAN-BARANOVA & MUZAFAROV (1972) and PODSIADŁO (2012a) , the third-instar female by BORCHSENIUS (1960) as an "older larval stage" and the adult female by BORCHSENIUS (1960) . Some morphological peculiarities of the adult female were described by PODSIADŁO (2005a) . Each of these descriptions successively provided new details, thus broadening our knowledge of the morphology of this species.
The life cycle of K. quercus in Poland was described by PODSIADŁO (2013) . It turns out that each generation of the species develops over two years: each life stage thus appears every two years.
The morphological studies presented here are intended to supplement the descriptions of the third-instar female and adult female and to aid the compilation of a key for identifying all the feeding stages of K. quercus.
METHODS
The material was collected from Quercus robur L. in Warsaw. Third-instar nymphs were sampled on 13 April 2010. Live specimens were examined under a stereomicroscope. Slide mounts were made from 22 specimens. The field characters of pre-reproductive, reproductive and post-reproductive females were examined in May, June and July 2010. Slide mounts were made from 20 newly molted adult females collected on 4 May 2010. The measurements in millimetres (mm) or micrometres (µm) are given as averages; the ranges are in parentheses. THIRD INSTAR FEMALE (Figs 1, 2) Unmounted specimen ( Fig. 1) : body nearly circular, strongly convex, varying from yellow to brown in colour. Eyes present. This instar does not produce any test. The posterior part of its body is covered with exuviae and the test of the second instar.
Mounted specimen ( Fig. 2 ): body 1532 (1160-1900) µm long and 1377 (1000-1650) µm wide.
The dorsal surface, much larger than the ventral surface, expands over the lateral body sides and is folded ventrally. The margin of the dorsum (tergum) is presumably marked with a row of longer setae (a) extending around the body and occurring on the underside. Dorsum. Body segments fused. Setae stout, spine-like. Marginal setae (a) 18 (12-22) µm long, arranged in a row consisting of ca 18 setae on each half of the body. Other body setae (b) 7 (5-10) µm long, sparsely distributed on the surface. Tubular ducts (c) 27 (25-29) µm long, 7 (6-8) µm wide on the head, distributed in irregular transverse rows over nearly the entire surface, but absent from the middle part of the head. Bilocular pores (d) ca 4 µm long and 3 µm wide, surrounded by a sclerotized ring, distributed throughout the derm. Anal ring (e) sclerotized, oval, 44 (40-45) µm long and 60 (55-65) µm wide, with 2 pairs of setae. Anal lobes membranous, without definite margins; setae of both anal lobes joined, forming a horseshoe-shaped group consisting of 40-52 setae together; each seta 31 (12-58) µm long.
Venter. Antennae 5-segmented, strongly shortened, wide at the base, tapering to the tip, total length 64 (60-70) Near each spiracle a more or less distinct group of 15-30 quinquelocular pores. Tubular ducts similar in size and shape to those on the dorsum, numerous, present in a wide submarginal band extending along the body. Quinquelocular pores (f) 6-8 µm in diameter, present in the median area of the venter and on the margin of the surface near the posterior marginal setae. The quinquelocular pores in the median area of the venter are numerous, most frequent in the spiracular area, and are arranged in transverse rows on the abdominal segments; 1-2 quinquelocular pores are associated with the marginal setae occurring on the posterior abdominal segments. Occasionally a quinquelocular pore is replaced by a 3-locular, 4-locular, 6-locular or 7-locular pore. Bilocular pores, similar in size and shape to those on the dorsum, are present in the submarginal area among the tubular ducts. Spine-like body setae, frequent on the entire surface, are distributed in transverse rows on the abdominal segments; each seta is 8 (5-22) µm long. Dermal crenules (g) are present medially on the abdomen and thorax.
Comments. The most striking difference between the second-instar female and the third-instar female is the number of setae on the anal lobes. In the second-instar female, each anal lobe bears 5 setae -1 apical and 4 auxiliary setae -whereas in the third-instar female, the setae of both anal lobes are joined, forming a horseshoe-shaped group consisting of 40-50 setae. In addition, the third-instar female differs markedly from the second-instar female in the shape of the legs. In the latter the legs are rounded at the tip, whereas in the former these taper towards the tip. Occasionally, however, the cuticle of the second-instar nymph remains on the leg of the third-instar nymph like a "stocking" and such a leg resembles in shape the leg of the second-instar. Obviously, these two stages also differ from each other in body size. Third-instar females are larger than second-instar females.
Third-instar females from the genus Kermes BOITARD, 1828 are not well known. Among the Palaearctic species, BORCHSENIUS (1960) described the third instar of Kermes globosus BORCHSENIUS, 1960 from China as an "older larval stage". PELLIZZARI et al. ADULT FEMALE (Fig. 3) Unmounted specimen: post-reproductive females (illustrated by PODSIADŁO 2005c) kidney-shaped with a shallow longitudinal medial depression at the back. Young adult females yellowish-brown, fully-grown reproductive females dark brown with 6-8 black transverse bands on the dorsum. Cuticle of post-reproductive females heavily sclerotized. Eyes absent. Post-reproductive females 3-5 mm long, 3-4.5 mm wide and 3-4 mm high.
Mounted specimen (Fig. 3) : teneral females 2.3 (2-2.5) mm long and 2.0 (1.8-2.3) mm wide. Dorsal surface much larger than ventral surface, expands over the lateral body sides and is folded ventrally. The margin of the dorsum (tergum) is presumably marked with a row of longer setae (a) extending around the body and occurring on the underside. Dorsum. Body segments fused. Setae stout, spine-like. Marginal setae (a) 31 (25-42) µm long, arranged in a row consisting of ca 20 setae on each half of the body. Other body setae (b) 8.5 (7.5-10) µm long, sparsely distributed on the surface. Tubular ducts of variable size (c), each 28 (20-37) µm long and 10 (7-12) µm wide on the head, present over the entire surface, numerous at the anterior end, distributed in irregular transverse rows elsewhere. Bilocular pores (d) 4.5 (3-5) µm long and 3.5 (3-4) µm wide, surrounded with a sclerotized ring, numerous, scattered over the surface. Anal ring (e) sclerotized, oval, 72 (70-80) µm long and 102 (90-110) µm wide with 2 pairs of setae. Anal lobes membranous, without definite margins; setae of both anal lobes joined, forming a horseshoe-shaped group consisting of 32-50 setae altogether; each seta is 48 (15-80) µm long; apical setae are 98 (8-12) µm wide on the head, densely packed in a horseshoe-shaped band on the anterior part of the venter, less frequent in the submarginal area of the abdomen. Quinquelocular pores (f), often replaced by 3-, 4-, 6-, 7-and 8-locular pores, are present in the median area of the venter and on the margin of the surface associated with marginal setae. Quinquelocular pores occurring in the median area of the venter are numerous, most frequent in the vicinity of spiracles, arranged in transverse rows on the abdominal segments; each pore 6-8 µm in diameter; 13-15 groups of such discpores, each surrounding a marginal seta, form a longitudinal row along the body margin; each group consists of 1-6, often 2-4 disc-pores. Clusters of multilocular pores (g) 10 (9-11) µm in diameter are distributed segmentally in longitudinal rows on the abdomen; the other multilocular pores are arranged in transverse rows on the abdominal segments among the 5-locular pores. Bilocular pores, similar in size and shape to those on the dorsum, are present in the submarginal area among the tubular ducts. Body setae 14 (10-25) µm long, spinelike, frequent over the entire surface, are distributed across the abdominal segments. Dermal crenules hardly detectable on the abdomen.
Comments. The main difference between the third-instar female and the adult female is the absence of multilocular pores in the third-instar nymphs. Adult females have multilocular pores gathered in characteristic clusters. Both stages also differ in the form of the antennae and legs. In the studied material the third-instar nymphs had 5-segmented antennae, wide at the base and, tapering towards the tip, while the adult females had 2-3 segmented antennae, the segments being of nearly equal width. BORCHSENIUS (1960) illustrated 2-segmented antennae of adult females as being also of nearly equal width, but reported that young adult females of K. quercus had 4-segmented antennae. The present observations showed that the cuticle of the third-instar nymphs very often covered the new antennae of adult females: such antennae appeared to be 4-segmented. The legs of adult females are more pointed than those of the third-instar nymphs, but are often covered by the cuticle of the third instar. Moreover, adult females achieve a much larger body size than the third-instar nymphs. -instar female, e -adult female. Fig. 3 shows a young adult female of K. quercus just after eclosion. Adult females look like this for a very short time, after which they undergo marked changes caused by the formation of the brood chamber (PODSIADŁO 2005a) .
Early descriptions of the Palaearctic Kermesidae were based on the external appearance of post-reproductive females, because mounting them gave unsatisfactory results. For making suitable slide mounts, freshly-moulted adult females should be collected for a very short time.
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